INTRODUCTION
One of the most profound physiological changes occurring during the life of the male is the development of complete spermatogenesis. Although histological changes that take place during testicular maturation are well documented in the albino rat (Clermont & Perey, 1957; Farris & Griffith, 1949; Moore, 1939) and in man (Gruenwald, 1946; Charney, Constan, & Meranze, 1952; de la Balze, Mancini, Arrellaga, Andrada, Vilar, Gurtman & Davidson, 1960) little is known concerning the accompanying biochemical changes.
The importance of the following data stems from the fact that many workers are studying the effect of compounds affecting spermatogenesis without fully L. L. Ewing et al. understanding the events which initiate and support this process. It seems more logical in attempting to control spermatogenesis first to elucidate the way in which this type of cellular division takes place and then to take appropriate steps to control it. The object of these experiments was to lay the foundation for more definitive studies of the maturation process by providing information on the levels of biochemical constituents in the testis of the albino rat during post¬ natal development. The gross constituents studied were total carbohydrate, total protein and total lipid. The testis lipids were studied in greater detail by separating the total lipid fraction into some of its component subfractions (e.g. neutral lipid, phospholipid, individual fatty acids of these groups, etc.).
The dependence of fertility on dietary-essential fatty acids was noted by Burr & Burr (1930) and Evans, Lepkovsky & Murphey (1934) . Aaes-Jorgensen & Holman (1958) reported decreases in testis content of unsaturated fatty acids due to dietary deficiencies in essential fatty acids. The sterility induced by fatty acid deficiency was apparently due to degeneration of the seminiferous tubules since no changes were seen in the interstitial cells (Panos & Finerty, 1954) . Supplementary linoleic acid contributes to the return of normal spermatogenesis (Aaes-Jorgensen, Funch, Engel & Dam, 1956) , and cholesterol (1%) added to an essential fatty acid deficient diet hastened the appearance of degeneration to 2 weeks from the 3-month periods previously observed (Pfiefer & Holman, 1955) . These observations further emphasize the importance of examining the testis fatty acids in a detailed manner.
MATERIALS AND METHODS

Experimental design and pretreatment
The animals used in these studies were Borgstrom (1952) . A 5 g column of silicic acid was used in all separations. The neutral fats were eluted with 100 ml CHC13 at a flow rate of 1 ml/min. The phospholipids were eluted with 75 ml CHC13 :CH3OH (4:1, v/v) followed by 75 ml CH3OH. Solvents were removed in vacuo at 40°C. Each residue was redissolved in CHC13 to a final volume of 10 ml. Dry weights were determined as described above. In all cases recovery based on amount of total lipid put on the column was 100 + 3%.
Inorganic phosphate
The inorganic phosphate (P¡) content of the total and phospholipid fractions was determined using the Böttcher, Van Gent, & Pries (1961) modification of the original procedure described by Bartlett (1959) .
Saponification
Saponification of the neutral and phospholipid fractions into fatty acids and unsaponifiable lipids was accomplished with a modification of the technique described by Fairbairn (1955 (James & Martin, 1956 ). These identifications were further checked by a log-log plot of rrt on egs versus rrt on Apiezon L. Percentage composition of the fatty acids in each sample was determined by multiplying the peak height times width at half peak height (Scott & Grant, 1964) .
Total carbohydrate
The 600 mg freshly minced testis tissue not used in lipid extraction was homogenized in 3-0 ml ice-cold 0-154 N-KC1. A manually operated, all-glass Ten Broeck homogenizer was used to prepare the tissue. Two ml 30% KOH (w/v) were added to 0-5 ml of the 20% (w/v) testis homogenate and digested in a boiling water-bath for 20 min. The solution was cooled and diluted to a final volume of 3-0 ml with glass distilled water. Undiluted aliquots were used to assay for total carbohydrate employing the following modification of the method of Seifter, Dayton, Novic & Muntwyler (1950) . A 0-2% anthrone solution (w/v) in concentrated H2SO4. was prepared and diluted with 0-5 vol. (w/v) glass distilled water with cooling. The procedure of Seifter et al. (1950) was then followed with the exception that 15 ml diluted anthrone reagent were added to each tube instead of the prescribed 10 ml undiluted reagent.
Total protein
One-tenth millilitre 20% KC1 homogenate was diluted to 10 ml with glass distilled water. One-millilitre aliquots of this dilution were analysed for total protein using the Folin phenol method as described by Lowry, Rosebrough, Farr & Randall (1951 
Fatty acids
The fatty acids tentatively identified from the neutral and phospholipid fractions by gas-liquid chromatography and the percentage of the total saponi¬ fiable fraction that each represents are listed in Table 3 (neutral lipid) and Table 4 (phospholipid). Three were listed as unknown. These three were compared with the equivalent chain length of the fatty acids of bovine and porcine testes reported by Holman & Hofstetter (1965) and are thought to be C20:3, C20:4 and C22:5, respectively. Of the nineteen acids listed, eighteen were seen to be identical. n-Nonanoic (C9:0) appeared in the neutral lipid fraction in trace amounts at all time periods but not in the phospholipids. A 20-carbon mono-unsaturated acid appeared at 21 and 28 days in the phospholipids but was not observed in the neutral lipids. Three of the nineteen acids, C16:0, C18:1, and C18:2, comprise about 60% of the total neutral lipid fatty acids. In the phospholipid fraction, however, the most abundant acids are C16:0, C18:I and unk (C20:4), together contributing 65 to 70% of the total. The tentatively identified fatty acids represent from 89 to 98% of the total fatty acids in all cases.
Trends Tables 3 and 4 and may be seen to decrease in the phospholipid fraction (Table 4) Testis and body weight both exhibit the typical S-shaped growth curve with the most rapid increase in both criteria occurring between 28 and 56 days of age as shown in Text- fig. 1 . During this period, it is seen that the body-growth rate is exceeded by the rate of increase in testis weight. In all five experiments the testes were observed to descend into the scrotum about the 28th day. That testicular descent and the onset of the period of most rapid growth occur at the same time is not surprising since it is well documented that scrotal testes function optimally at the lower temperature of the scrotum (Moore, 1923) . The end of the most rapid growth at 56 days corresponds closely to the time observed by Clegg (1960) As previously noted, Perlman (1950) has indicated that cholesterol in the testis seems to be present in highest concentration in the tubular elements and that it is apparently more prevalent in the earlier cell-types seen in spermato¬ genesis. There may exist a relation between the cholesterol portion of the un¬ saponifiable fraction and the phospholipid levels.
An enlightening study on these points would include measurement of circulat¬ ing and testicular levels of testosterone, and testicular levels of cholesterol during maturation.
The predominant fatty acids of both neutral and phospholipid fractions were those acids which occur in largest quantity in most tissues; palmitate (CX6;0) and oleate (Cl8:1). The fact that eighteen of the nineteen acids identified were the same in each fraction may indicate the utility of the technique used for identification and the types of fatty acids present in the testes.
The three fatty acids not tentatively identified were compared with the equivalent chain lengths of the fatty acids of bovine and porcine testis as identified by Holman & Hofstetter (1965) 
